Identification of three hydroxyproline O-arabinosyltransferases in Arabidopsis thaliana.
Hydroxyproline (Hyp) O-arabinosylation is a post-translational modification that is prominent in extracellular glycoproteins in plants. Hyp O-arabinosylation is generally found in these glycoproteins in the form of linear oligoarabinoside chains and has a key role in their function by contributing to conformational stability. However, Hyp O-arabinosyltransferase (HPAT), a key enzyme that catalyzes the transfer of the L-arabinose to the hydroxyl group of Hyp residues, has remained undiscovered. Here, we purified and identified Arabidopsis HPAT as a Golgi-localized transmembrane protein that is structurally similar to the glycosyltransferase GT8 family. Loss-of-function mutations in HPAT-encoding genes cause pleiotropic phenotypes that include enhanced hypocotyl elongation, defects in cell wall thickening, early flowering, early senescence and impaired pollen tube growth. Our results indicate essential roles of Hyp O-arabinosylation in both vegetative and reproductive growth in plants.